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® Ophthalmic ointments for the treatment of glaucoma, comprising ergot alkaloids. 

@ There are described a novel stable ophthalmic ointment for the treatment of increased Intraocular pressure 
in glaucoma patients, comprising a therapeutically effective amount of a peptidic ergot alkaloid of the formula 



CO 
CO 
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wherein 

Ri is hydrogen or halogen. 

R2 is hydrogen or alkyi having 1 to 4 carbon atoms, and 

(i) 

R3 is isopropyl, sec. butyl or isobutyl. 
R4 is methyl, ethyl or Isopropyl, and 

Rs is hydrogen and Rs is hydrogen or methoxy or Rs and Rs together are a single bond, or 

(ii) 

R3 is benzyl. R* is methyl. Rs is hydrogen and Rs is hydrogen or methoxy, 

in the form of free base or in the form of a pharmaceutically acceptable acid addition salt, in a concentration 
between 0.005 and 0.05 % by weight in a topically applicable ophthalmic pharmaceutically acceptable 
carrier and other exclpients. the use thereof in a method for the treatment of increased intraocular pressure 
in glaucoma patients and a process for preparing the same. 
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OPHTHALMIC OINTMENTS FOR THE TREATMENT OF GLAUCOMA, COMPRISING ERGOT ALKALOIDS 

Technical Field of th Invention 

The present invention belongs to the field of pharmaceutical Industry and relates to ophthalmic 
ointments for the treatment of increased Intraocular pressure in glaucoma patients, which ointments 

5 comprise peptldic ergot alkaloids. 

According to the present Invention, from the group of peptldic ergot alkaloids there are preferably used 
dihydroegotoxine (i.e. a mixture of dihydroergocrlstine, dihydroergocornlne and a 2:1 mixture of alpha- and 
beta-dihydroergocryptine), bromocryptine and dihydroergotamine, either in the form of free bases or in the 
form of acid addition salts such as methanesulfonates (mesylates), maleates or tartrates. 

10 By formulating these ergot alkaloids into ophthalmic ointment forms there is achieved a high stability of 
topical ophthalmic medication in the treatment of glaucoma. Upon the application of such a medication, the 
intraocular pressure (I.O.P.) is considerably reduced. 



75 Technical Problem 

There exists a constant need for novel, stable, non-irritant galenic forms of known active substances for 
the treatment of increased intraocular pressure in glaucoma patients, whereby there would be achieved 
good results without side effects by simple application once or twice a day. Of particular interest are such 
20 forms with peptidic ergot alkaloids such as dihydroergotoxine, bromocryptine or dihydroergotamine (all in 
the form of the methanesulfonate salts), which are known to have low toxicity. 



Prior Art 

25 

Glaucoma is an ophthalmic disorder characterized by increased intraocular pressure. There exists an 
imbalance between production and outflow of the aqueous humor. Untreated disease ultimately results in 
irreversible damage to the retina and in blindness. It has been known to treat glaucoma with the miotic 
pilocarpine, which must be applied topically several times a day. This treatment, however, might result in 

30 painful eye irritation and may have other side effects. In the case of a prolonged treatment with pilocarpine, 
increased doses of pilocarpine, i.e. concentrations up to 4 %. become necessary to maintain the efficiency 
of the drug. In many cases pilocarpine wholly loses its efficacy after prolonged treatment. 

The effect of some hydrogenated ergot alkaloids upon glaucoma is known and described in the 
literature (A. Posner. Amer. J. Ophthal. 33. 1551-54 (1950) and other). 

35 Dihydroergotoxine methanesulfonate is a sympatholytic active substance, consisting of equal parts of 
dihydroergocrlstine. dihydroergocornlne and of a 2:1 mixture of alpha- and beta-dihydroergocryptine (The 
Merck Index, 10"^ Edition (1983) 3596). In the treatment of glaucoma this drug (Hydergine'^) was 
administered parenterally, intravenously and subcutaneously; the results, however, were poor and inconsis- 
tent, the decrease of the eyeball tension was related to the decrease of the general blood pressure. M. 

40 Diotallevi and G. Auricchio. Ophthalmologica 147. 448-454 (1964), studied the effect of topically applied 0.1 
% aqueous solution of dihydroergotoxine methanesulfonate (Hydergine'^) upon eyeball tension. They found 
that the instillation of the active substance in the conjunctival sac causes a significant decrease of the 
intraocular pressure (I.O.P.) in rabbit and human eyes. Dihydroergotoxine methanesulfonate acts as an 
agonist as well as an antagonist on the neurotransmitter receptors, which regulate the production and the 

45 outflow of the aqueous humor, thus reducing the intraocular pressure. 

Dihydroergotoxine methanesulfonate in the form of eyedrops, however, ist not suitable for the treatment 
of glaucoma since in the solution it is stable only in low pH ranges (3.2), which are physiologically 
unsuitable. Eyedrops and hydrogels to be applied on the eye must have a pH value within the physiologi- 
cally acceptable range. The reaction of dihydroergotoxine methanesulfonate in the employed concentration 

50 Is too acid, which would irritate the eye; at higher pH values, however, the preparation is unstable. 
Therapeutical efficacy of eyedrops can only be achieved with active substances having good bioavailability 
or by very frequent instillation thereof. Since the permeability of the corneal epithelium for peptidic ergot 
alkaloids is low. the suitable medication dosage form In this case is an ophthalmic ointment, which owing to 
its physiological, chemical and rheological properties greatly Increases the time of stay of the active 
compound in the conjunctival sac. 
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Bromocryptine (generic name for 2-bromo-alpha-ergocryptine, commercially available in the form of its 
methanesulfonate salt. Merck Index, lO*** Edition, 1386) is a well-known dopaminergic drug. Recently, there 
were reported the possibility of using bromocryptine for reducing intraocular pressure in rabbits by its 
topical instillation into the eye in a concentration of from 0.01 to 1.0 % (Curr. Eye Res.. 2(5). 281-288 (1981- 

5 82)) as well as a considerable decrease of intraocular pressure without any change of pupillary diameter 
when used on volunteers in a dose of 1.25 mg (Mekki et al.. Lancet 1983/1, 1250-1251). In spite of the 
potential applicability of bromocryptine in the treatment of glaucoma, its practical application has been 
seriously hindered by the lack of a suitable dosage form for this Indication. When administered orally, 
bromocryptine acts to a considerable extent as a dopaminergic agent as well as an inhibitor of the 

to prolactine secretion activity, which is undesirable in patients only requiring the treatment of glaucoma. 

It is known that bromocryptine and its acid addition salts, such as the methanesulfonate (mesylate) salt, 
are poorly soluble in media that are suitable for the instillation into the eye in the form of eyedrops. Owing 
to the instability of such forms, bromocryptine in the form of the free base or of acid addition salts 
separates from the solution; hence such solutions for the treatment of glaucoma must be prepared 

75 immediately before their use. 

An important solution of this problem is described in USP 4.654.345, wherein there is disclosed the 
preparation of lyophillsates comprising bromocryptine or an acid addition salt thereof, benzalkonium 
chloride as a stabilizer and a polymeric matrix material for the lyophilisate. The lyophilisate comprising 
bromocryptine or an acid addition salt thereof as the active ingredient is capable of reconstitutlon into an 

20 isotonic medium to provide a stable formulation for ocular instillation, suitable for the treatment of glaucoma- 
Such liquid forms are stable up to about 3 weeks at 5 ' C and up to 10 days at ambient temperature without 
any visible decomposition or precipitation. For the reconstitution of the lyophilisates into the isotonic 
medium there is described the possible use of dispenser devices, which make possible the preparation of 
calculated unit doses of the lyophilisate and isotonic medium for later reconstitution. The drawbacks of this 

25 method are the use of expensive lyophiltsatlon technique, the necessary manufacture of special dispenser 
devices containing calculated unit doses of the lyophilisate and the isotonic medium and, finally, the 
administration of the prepared ophthalmic solution, which is only stable up to 3 weeks, several times a day. 

3c Description of the Solution of the Technical Problem with Examples of Embodiment 

The present invention is based on the problem how to prepare a stable, non-irritant galenic form for the 
treatment of increased intraocular pressure in glaucoma patients, comprising peptidic ergot alkaloids of the 
formula 

35 



40 




wnerem 

50 R- is hydrogen or halogen, 

R2 is hydrogen or alkyl having 1 to 4 carbon atoms, and 

U) 

R-i is isopropyl, sec. butyl or isobutyl. 
Ri Is methyl, ethyl or isopropyl, and 
55 R5 is hydrogen and Re is hydrogen or methoxy or Rs and Re together are a single bond, or 

(ii) 

R3 is benzyl. R* is methyl, R? is hydrogen and Re is hydrogen or methoxy, 

ir the form of free base or in the form of a pharmaceutically acceptable acid addition salt, particularly 
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dihydroergotoxine, bromo^ptlne or dihydroergotamine, which could b^Wpared in a fast. Inexpensive and 
sinnple way and and easily administered In the eye once or twice a day. 

This aim is achieved by ophthalmic ointments comprising a therapeutically active amount of a peptldic 
ergot alkaloid in a pharmaceuticaily acceptable base (carrier) and other exciplents. 

5 Ophthalmic ointments are a galenic form for a topical administration of th active substance on/in the 
eye. They are applied in the conjunctional sac or on the edge of the eyelid. In Doider-Skinner, Ophthalmika, 
Pharmakologie, Biopharmazie und Galenik der Augenarzneimittel, 3. Aufiage, Wissenschaftiiche Verlags- 
9 sellschaft, Stuttgart 1983. or John. W. Shell, The Pharmacokinetics of Topical Glaucoma Medications (9). 
Edited by Stephen M. Drance. M.D., 1984 by Grune & Strattor. Inc., there are reported the advantages of 

70 ophthalmic ointments over eyedrops: owing to the sustained release of the active drug, the former make 
possible a protracted activity of the drug and thereby reduce the frequency of its administration. Likewise, 
the bioavailability, expressed as the area un der the time-active substance release curve, is significantly 
greater than the bioavailability of the active substance in aqueous solutions or suspensions. 

Opthalmic ointments, which are the object of the present invention, are prepared in a known way. First. 

15 from known bases (carriers) for ophthalmic ointments, such as liquid paraffin, white vaseline, lanolin, there is 
prepared a homogeneous, sterile ophthalmic ointment base, which under the addition of a stabilizer, such 
as butyl-hydroxyanisole in liquid paraffin, is subjected to dry sterilization at a temperature of about 140 * C, 
then cooled to about 40 *C and subsequently blended with a homogeneous sterile suspension of butyl- 
hydroxyanisole and micronized peptidic ergot alkaloid of the above formula, such as dihydroergotoxine, 

20 bromocryptine or dihydroergotamine (ail in the form of their methanesulfonate salts). The thus prepared 
ointment is cooled to room temperature and filled into tubes, sterilized with ethylene oxyde, under sterile 
conditions. 

The maximum admissible water content of the base is 5 %. As active substances there are used 
micronized dihydroergotoxine methanesulfonate, bromocryptine methanesulfonate and dihydroergotamine 
25 methanesulfonate with a particle size of less than 40 um with 90 % of the particles having a size of less 
than 20 um. 

The opthalmic ointment of the invention comprises from 0.005 to 0.05 % by weight of the peptldic ergot 
alkaloid of the above formula, such as dihydroergotoxine. bromocryptine or dihydroergotamine or 
methanesulfonate salts thereof. In addition, the ophthalmic ointment comprises from 60 to about 99.99 % by 

30 weight of hydrocarbons, such as liquid paraffin, white vaseline, as topically applicable ophthalmic phar 
maceutically acceptable carrier, from 0 to 40 % by weight of lanolin and from 0.001 to 0.05 % by weight of 
a stabilizer, such as butyl-hydroxyanisole. 

The thus prepared galenic form meets the requirements for ophthalmic ointments, such as sterility, non- 
irritability, efficacy, capacity of adequate distribution of active substances and solutions thereof, spreadabil- 

35 ity, capacity of quick distribution across the eyeball in the form of a thin film, good adherence, stability and 
small interference with vision. 

An ocular irritation test for ophthalmic ointments was performed on albino rabbits with 0.01 %, 0.025 %. 
0.05 % and 0.4 % dihydrotoxine methanesulfonate or bromocryptine methanesulfonate and with a placebo. 
The results showed that no major irritative changes were to be detected with either active substance at 

40 concentrations of 0.005 and 0.05 % by weight nor with the placebo; at concentrations, however, of 0.1 % by 
weight and more there occurs irritation. 

The clinical tests on glaucoma patients were performed with an ophthaimic ointment comprising 0.01 % 
and 0.025 % of dihydroergotoxine methanesulfonate or bromocryptine methanesulfonate. The results are 
shown in Tables 1-4. The best results in glaucoma patients were obtained with an ointment comprising 

45 0.025 % of the active substance. At this concentration, dihydroergotoxine methanesulfonate and bromocryp- 
tine methanesulfonate cause a reduction of intraocular pressure of 38 % and 30 %, respectively. 
Comparative tests were made with dihydroergotoxine (base), which showed lower results, and with a 
placebo. In no patient undesired effects were observed. The stability of the ophthaimic ointment comprising 
dihydroergotoxine methanesulfonate or bromocryptine methanesulfonate was tested in accordance with the 

50 method for testing creams, emulsions, gels and ophthalmic ointments as described in the pub llcation by 
W. Grimm and Schepky. Stabilitaetspruefung in der Pharmazie, Editio Cantor. Aulendorf, 297-301 (1980). 
On the basis of the results of accelerated six-month stability tests of the ophthalmic ointment comprising 
0.025 % of dihydroergotoxine methanesulfonate or bromocryptine methanesulfonate, a three-year stability 
of the ointment at a temperature up to 25 * C can be assumed. 

55 The invention is illustrated, but in no way limited by the following Examples of embodiment. 
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Ophthalmic ointment comprising 0.025 % of dihydroergotoxine 



Ingredients 


% by 




weight 


dihydroergotoxine methanesulfonate 


0.025 


butyl-hydroxyanisQie 


0.005 


lanolin 


10.000 


Vaselinum album (white vaseline) 


80.000 


Parafflnum liquidum (liquid paraffin) 


9.970 



Method of preparation 

90 g of liquid paraffin, 800 g of white vaseline. 100 g of lanolin and 0.050 g of butyl-hydroxyanisole. 
dissolved in 9.7 g of liquid paraffin, were sterilized at the temperature of 140 *C for 3 hours In a hot-air 
sterilizer. 

The sterilized ingredients of the ointment base (white vaseline, lanolin and liquid paraffin) were cooled 
to 40 * C and worked up under sterile conditions into a homogeneous ointment base. 

The sterilized solution of butyl-hydroxyanlsole and 0.250 g of sterile micronized dihydroergotoxine 
methanesulfonate having a particle size of less than 40 urn with 90 % of the particles having a size of less 
than 20 um were worked up under sterile conditions into a suspension, which was homogeneously blended 
with the ointment base (carrier). The thus prepared ophthalmic ointment was cooled to room temperature 
and put into tubes, sterilized with ethylene oxide, under sterile conditions. 



Example 2 



Ophthalmic ointment comprising 0.025 of dihydroergotoxine 



Ingredients 


% by 
weight 


dihydroergotoxine methanesulfonate 
butyl-hydroxyanisole 
Vaselinum album 
Paraffinum liquidum 


0.025 
0.005 
65.000 
34.970 



The method of preparation was the same as in Example 1 . 
Example 3 

Ophthalmic ointment comprising 0.025 % of dihydroegotoxine 
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Ingredients 


% by 




weioht 


dlhydroergotoxine (base) 


0.025 




0.005 


lanolin 


10.000 


Vasellnum album 


80.000 


Paraffinum liquidum 


9.970 



The method of preparation was the same as in Example 1 . 



Example 4 

15 

Ophthalmic ointment comprising 0.025 % od dlhydroergotoxine 



20 


Ingredients 


% by 
weight 




dlhydroergotoxine (base) 


0.025 




butyl-hydroxyanisole 


0.005 


25 


Paraffinum liquidum 


34.970 


Vaseiinum album 


65.000 



The method of preparation was the same as in Example 1 . 



30 

Example 5 

Ophthalmic ointment comprising 0.025 % of bromocryptine 

35 



Ingredients 


% by 
weight 


bromocryptine methanesulfonate 
butyl-hydroxyanlsole 
Paraffinum liquidum 
Vaseiinum album 


0.025 
0.005 

34.970 
65.000 



The method of preparation was the same as in Example 1 , except that micronized sterile bromocryptine 
methanesulfonate was used as the active substance. 



Example 6 

Ophthalmic ointment comprising 0.01 % of bromocryptine 
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Ingredients 


% by 

woiy 1 11 


bronnocryptine methanesulfonate 
butyl-hydroxyanisole 
Paraffinum liquidum 
Vaselinum album 


0.010 
0.005 
34.985 
65.000 



The method of preparation was the same as in Example 1, except that micronized sterile bromocryptine 
methanesulfonate was used as the active substance. 



Example 7 



Gphthalmic ointment comprising 0.010 of dihydroergotoxine 



Ingredients 


% by 
weight 


dihydroergotoxine methanesulfonate 
butyl-hydroxyanisole 
Vaselinum album 
Paraffinum liquidum 


0.010 
0.005 
65.000 
34.985 



The method of preparation was the same as in Example 1 . 
Example 8 

Ophthalmic ointment comprising 0.025 % of dihydroergotamine 



Ingredients 


% by 
weight 


dihydroergotamine methanesulfonate 
butyl-hydroxyanisole 
Vaselinum album 
Paraffinum liquidum 


0.025 
0.005 
65.000 
34.970 



The method of preparation was the same as in Example 1, except that micronized sterile 
dihydroegotamine methanesulfonate was used as the active substance. 



Example 9 



Ocuiar Irritation Test 

There were tested ophthalmic ointments comprising 
0.01 %, 0.025 % and 0.4 % of dihydroergotoxine methanesulfonate, 
0 01 ="o, 0.025 % and 0.4 % of bromocryptine methanesulfonate. and 
a placebo ophthalmic ointment. 

For each sample of the ophthalmic ointments 3 albino rabbits without visible eye lesion were used. The 
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samples were applied iiWThe conjunctional sac of the left eye, tlie^^t eye serving as control. The 
reactions were observed 1 . 24, 48 and 72 hours and on the fourth and seventh day after the application. 

Subsequently all samples were tested on another group of animals, to which the ointment was applied 
for 5 consecutive days. 



With either ophthalmic ointment comprising the active substance in concentrations of 0,01 % and 0.025 
% as well as with the placebo, no major changes owing to irritation were detected- 

In the case of the ophthalmic ointment comprising 0.4 % of the active substance, there were observed 
changes in the form of red eyes and enlarged veinlets one hour after the application. After 48 hours these 
changes were still present and were added by a slight swelling of the eyelids. 

Both samples comprising 0.4 % of the active substance were then tested on a new group of animals, to 
which the ointments were applied for 5 consecutive days. Although the changes on the eyes were present 
all the time, they did not intensify. 

It can be concluded that the ophthalmic ointments comprising as active substances dihydroergotoxine 
methanesulfonate and bromocryptlne methanesulfonate within the concentration range between 0.01 and 
0.025 % have no imtant effect; higher concentrations, however, act irritantly. On the other hand, said active 
substances can be used in higher concentrations to increase blood circulation. 



Effect of ophthalmic ointment comprising 0.01 % of dihydroergotoxine methanesulfonate or bromocryp- 
tlne methanesulfonate on the intraocular pressure (I.O.P.) in glaucoma patients 

The effect of the ophthalmic ointment comprising 0,01 % of dihydroergotoxine (as base and as 
methanesulfonate salt) and of bromocryptine methanesulfonate on the intraocular pressure in both eyes was 
tested in five male and three female glaucoma patients aged from 34 to 62 years. In contrast to the 
placebo, the ophthalmic ointment comprising 0.01 % of said active compounds produced a visible reduction 
of I.O.P. in both eyes with a tendency of further reduction of pressure. 

In the case of the ophthalmic ointment comprising dihydroergotoxine methanesulfonate. a reduction of 
I.O.P. by 18 % took place within a few hours, while in the case of the ointment comprising bromocryptine 
methanesulfonate, the maximum reduction of I.O.P. by 21 % was reached as early as I hour after the 
application. This effect was present for at least five days. Dihydroergotoxine base reduced the I.O.P. to a 
somewhat lesser extent than the corresponding acid addition salt. 

A reduction of the I.O.P. was observed In all glaucoma patients. No undeslred side effects were 
observed in any patient. 

The results of the trials are shown in Tables 1 and 2. 



Results: 
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Clinical trials 
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TABLE 1 



Effects of the Treatment with an Ophthalmic Ointment on Left-Eye LO.P. Values In Glaucoma Patients 



Kind of Oohthalmic 

>>iiiu wi >^^i lu tail 1 II w 

Ointmant 


Value before 
Mad 1 cation 


INTRAOCULAR PRESSURE (kPa) 


Values during the Medication 


1 St day 


2nd day 


3rd day 


4th day 


5th day 


Placebo 


3.30±0.11 


3.33±0.05 


3.502:0.12 


3.4310.16 


3.4510.03 








(101.0 %) 


(106.7%) 


(103.7 %) 


(104,9 %) 




0.01 % 


3.48±0.18 


3.40±0.21 


3.25±0.28 


3.1810.28 


3.1810.28 


3.1810.28 


dih y d roergotoxine 




(97.7 %) 


(93.2 %) 


(90.9 %) 


(90.9 %) 


(90.9 %) 


(base) 














0.01 % 


3.57±0.17 


3.34t0.35 


3.30±0.23 


3.2410.35 


2.8010,21 


2.8010.21 


dihydroergotoxine 




(93.1 %) 


(92.4 %) 


(90.2 %) 


(78.7 %) 


(78.7 %) 


methanesulfonate 














0 01 % bromocryptine 


3.37*0.28 


2.6410.24 


2.74±0.22 


2.7710.22 


2.7010.22 


2.7310.25 


methanesulfonate 




(79,0 %) 


(82,5 %) 


(83.0 %) 


(81 .0 %) 


(81.5%) 



The results represent the mean values i the mean value errors. 



TABLE 2 



Effects of the Treatment with an Ophthalmic Ointment on Right-Eye I.O.P. Values in Glaucoma Patients 



Kind of Ophthalmic 
Ointment 


Value before 
Medication 


INTRAOCULAR PRESSURE (kPa) 






Values during tlie Medication 






1st day 


2nd day 


3rd day 


4th day 


5lh day 


Placebo 


3.4310.10 


3.4810.09 


3.5010.08 


3.6010.06 


3.4310.10 






(100 %) 


(101.5 %) 


(102.4%) 


(105.3 %) 


(100.0 %) 




0.01 % 


4.0010.35 


4.0010.35 


3.6310.24 


3.8810.31 


3.8310.27 


3.8310.27 


dihydroergotoxine 


(100 %) 


(100.0 %) 


(91.2%) 


(97.2 %) 


(96.3 %) 


(96,3 %) 


{base) 














0.01 % 


4.0810.71 


3.9010.62 


3.7810.67 


3.7810.56 


3.1510.16 


3.6510.57 


dihydroergotoxine 


(100 %) 


(96.2 %) 


(92.4 %) 


(93.5 %) 


(82.1 %) 


(90.3 %) 


methanesulfonate 














0 01 % bromocryptine 


3.8810.32 


3.2510.34 


3.5510.46 


3.3010,39 


3.1710.30 


3.2710.33 


methanesulfonate 


(100 %) 


. (83.2 %) 


(90.0 %) 


(84,1 %) 


(81 .3 %) 


(83.8 %) 



The results represent the mean values i the mean value errors. 
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Clinical trials 

Effect of ophthalmic ointment comprising 0.025 % of dihydroergotoxine methanesulfonate or 
bromocryptine methanesulfonate on the intraocular pressure (I.O.P) in glaucoma patients 

The effect of the ophthalmic ointment comprising 0.025 % of dihydroergotoxine methanesulfonate or 
bromocryptine methanesulfonate on the Intraocular pressure in both eyes was tested in four male and three 
female glaucoma patients, agend from 31 to 64 years. 
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The ointment was applied Into the conjunctival sac In the morning and In the evening. Before 
application, the I.O.P. was measured. This procedure was repeated for five days. 

In the group where the placebo ophthalmic ointment was applied, no changes in I.O.P. were observed. 
In patients, who received the ointment comprising dihydroergotoxlne methanesulfonate into the conjunctival 
sac, the I.O.P. gradually decreased from 4.00 kPa to 2.53 kPa, while in the case of the ointment comprising 
bromocryptlne methanesulfonate. the I.O.P- decreased from an average 4.00 kPa to 2.67 kPa. 

From the results of testing as shown in Tables 3 and 4 it can be seen that the ophthalmic ointment 
comprising 0.025 % of dihydroergotoxlne methanesulfonate reduced the I.O.P, in glaucoma patients by 38 
% and the ointment comprising bromocryptlne methanesulfonate by 30 %. No undesired side effects were 
observed in any patient. 



TABLE 3 
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Effecfts of the Treatment with an Ophthalmic Ointment on Right-Eye I.O.P. Values in Glaucoma Patients 



Kind of Ophthalmic 
Ointment 


Value before 
Medication 


INTRAOCULAR PRESSURE (kPa) 






Values during tfre Medication 






1 St day 


2nd day 


3rd day 


4th day 


5th day 


Placebo 


3.30±0.13 


3.17±0.16 


3.271:0.12 


3.25i0,09 


3.25±0.09 


3.30±0.10 






(96.20 %) 


(99.27 %) 


(98.63 %) 


(98.46 %) 


(100.09 %) 


0.025% 


4.2410.36 


3.50±0.34 


2.84±0.18 


2.74±0.1 1 


2.66±0.19 


2.63*0.15 


dihydroergotoxlne 




(82.46 %) 


(67.00 %) 


(64.55 %) 


(62.73 %) 


(61 .97 %) 


methanesulfonate 














0.026 % 


3.97±0.33 


3.28±0.23 


3.06±0.37 


2.97±0.32 


2.91 ±0.30 


2.82±0.30 


bromocryptlne 




(82.55 %) 


(77.11 %) 


(74.70 %) 


(73.36 %) 


(71 .07 %) 


methanesulfonate 















20 



25 



30 



The results represent the mean values ± the mean value errors. 



TABLE 4 
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Effects of the Treatment with an Ophthalmic Ointment on Left-Eye I.O.P. Values in Glaucoma Patients 



Kind of Ophthalmic 
Ointment 


Value before 
Medication 


INTRAOCULAR PRESSURE (kPa) 






Values during the Medication 






1st day 


2nd day 


3rd day 


4th day 


5th day 


Placebo 


3.17±0.13 


3.17±0.13 


3.19±0.14 


3:i2±0.07 


3.14±0.12 


3.19±0.12 






(100.17%) 


(100.84%) 


(98.45 %) 


(99.16 %) 


(100.84 %) 


0.025 % 


4.12±0.40 


3.31 ±0.1 6 


2.84±0.18 


2.84±0.18 


2.75±0.19 


2.64±0.14 


dihydroergotoxlne 




(80.34 %) 


(68.95 %) 


(68.95 %) 


(66.75 %) 


(64.17 %) 


(base) 














0.025 % 


4.32±0.37 


3.50±0.36 


3.33±0.46 


2.97±0.32 


2.82±0.30 


2.78±0.26 


bromocryptlne 




(80.89 %) 


(76.94 %) 


(68.62 %) 


(65.30 %) 


(64.30 %) 


methanesulfonate 















40 



45 



50 



The results represent the mean values t the mean value errors. 
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Example 12 
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EP 0 342 396 A1 



Stability test 

Ophthalmic ointment comprising 0.025 % of dihydroergotoxine methanesulfonate 

The stability of the ophthalmic ointment was examined in accordance with the method for testing 
creams, emulsions, gels and ophthalmic ointments, proposed by W. Grimm and Schepky. Stabilltaet- 
spruefung in der Pharmazie. Editio Cantor. Aulendorf, 297-301 (1980). 
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EP 0 342 396 A1 
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EP 0 342 396 A1 



On the basis of the results of a 6-month accelerated stability test of the ophthalmic ointment comprising 
0.025 % of dihydroergotoxine methanesulfonate, a 3-year stability at a temperature up to 25 * C can be 
assumed. 



Example 13 

Stability test 

Ophthalmic ointment comprising 0.025 % of bromocryptine methanesulfonate 

The stability of the ophthalmic ointment was examined In accordance with the method for testing 
creams, emulsions, gels and ophthalmic ointments, proposed by W. Grimm and Schepky. Stabilltaet- 
spruefung in der Pharmazie. Editio Cantor, Aulendorf. 297-301 (1980). 
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On the basis of the results of a 6-month accelerated stability test of the ophthalmic ointment comprising 
0.025 % of bromocryptine methanesulfonate. a 3-year stability at a temperature up to 25 *C can be 
assumed. 



Claims 

1 . A stable ophthalmic ointment for the treatment of increased intraocular pressure in glaucoma 
patients, comprising a therapeutically effective amount of a peptldic ergot alkaloid of the formula 




wherein 

Ri is hydrogen or halogen, 

R2 is hydrogen or alkyi having 1 to 4 carbon atoms, and 

(i) 

R3 is isopropyl. sec. butyl or isobutyl, 
R4. is methyl, ethyl or isopropyl, and 

R= is hydrogen and Rc is hydrogen or methoxy or Rs and Rs together are a single bond, or 

(ii) 

R3 is benzyl. R* is methyl, R5 is hydrogen and Rs is hydrogen or methoxy. 

in the form of free base or In the form of a pharmaceutically acceptable acid addition salt, in a concentration 
between 0.005 and 0.05 % by weight in a topically applicable ophthalmic pharmaceutically acceptable 
carrier and other excipients. 

2. A stable opthalmic ointment according to claim 1. comprising as the active compounds dihydroer- 
gotoxlne methanesulfonate. bromocryptine methanesulfonate or dihydroergotamine methanesulfonate in an 
ophthalmic pharmaceutically acceptable carrier and other excipients. 

3. A stable ophthalmic ointment according to claim 1. comprising as the topically applicable ophthalmic 
pharmaceutically acceptable carrier from 60 to about 99.99 % by weight of hydrocarbons, such as liquid 
paraffin, white vaseline, and from 0 to 40 % by weight of lanolin. 

4. A stable ophthalmic ointment according to claim 1, comprising from 0.001 to 0.05 % by weight of 
butyl-hydroxyanlsole as a stabilizer for the pharmaceutical preparation. 

5. A method for the treatment of increased intraocular pressure in glaucoma 'patients, comprising the 
application of an ophthalmic ointment comprising a therapeutically effective amount of a peptidic ergot 
alkaloid of the formula 
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wherein 

Ri is hydrogen or halogen, 

R2 is hydrogen or alkyi having 1 to 4 carbon atoms, and 

(i) 

R3 is isopropyl, sec. butyl or isobutyl, 
R4 is methyl, ethyl or isopropyl, and 

Rs is hydrogen and Rs is hydrogen or methoxy or Rs and Rs together are a single bond, or 
(ii) 

R3 is benzyl, Ri is methyl. Rs is hydrogen and Re is hydrogen or methoxy. 

in the form of free base or in the form of a pharmaceutically acceptable acid addition salt, in a concentration 
between 0.005 and 0.05 % by weight in a topically applicable ophthalmic pharmaceutically acceptable 
carrier and other excipients. 

6. A method according to claim 5. comprising the application of an ophthalmic ointment comprising a 
therapeutically effective amount of dihydroergotoxine methanesulfonate, bromocryptine methanesulfonate or 
dihydroergotamine methanesulfonate, once or twice a day. 

7. A process for preparing a stable ophthalmic ointment for the treatment of increased intraocular 
pressure in glaucoma patients according to claim 1, characterized in that a mixture of 60 to about 99.99 % 
by weight of liquid paraffin, white vaseline, optionally from 0 to 40 % by weight of lanolin and from 0.001 to 
0.05 % by weight of butyl-hydroxyanisole in liquid paraffin is subjected to dry sterilization at a temperature 
of about 140 'C, the obtained ointment base is cooled to about 40 'C and subsequently blended with a 
homogeneous sterile suspension of butyl-hydroxyanisole and micronized peptldic ergot alkaloid of the 
formula given in claim 1, the prepared ointment is cooled to room temperature and put into tubes under 
sterile conditions. 

8. A process according to claim 7, characterized in that micronized dihydroergotoxine methanesul- 
fonate, bromocryptine methanesulfonate or dihydroergotamine methanesulfonate are used as peptldic ergot 
alkaloids of the formula given in claim 1 . 

9. The use of dihydroergotoxine methanesulfonate, bromocryptine methanesulfonate or dihydroer- 
gotamine methanesulfonate for preparing a stable ophthalmic ointment for the treatment of increased 
intraocular pressure in glaucoma patients. 
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